[Abstract] Although it is known that the generation of movements is performed to a large extent in neuronal circuits located in the spinal cord, the involved mechanisms are still unclear. The turtle as a model system for investigating spinal motor activity has advantages, which far exceeds those of model systems using other animals. The high resistance to anoxia allows for investigation of the fully developed and adult spinal circuitry, as opposed to mammals, which are sensitive to anoxia and where using neonates are often required to remedy the problems. The turtle is mechanically stable and natural sensory inputs can induce multiple complex motor behaviors, without the need for application of neurochemicals. Here, we provide a detailed protocol of how to make the adult turtle preparation, also known as the integrated preparation for electrophysiological investigation. Here, the hind-limb scratch [Background] The investigation of spinal electrophysiology has traditionally been associated with mechanical complications due to the many moving parts and the flexibility of the spine. To circumvent this issue, the spinal cord has often been dissected out of the column and moved to a chamber where stable electrophysiological recordings can be performed. Nevertheless, this procedure has shortcomings, for instance, it is complicated to properly activate the motor circuitry especially if multiple motor behaviors are to be investigated. Furthermore, the absence of blood supply and lack of oxygen has serious ramifications on the health and integrity of the circuitry. An experimental model, which can circumvent all these issues, is the turtle preparation (Keifer and Stein, 1983) . Here, one can study not only the fully developed vertebrate spinal cord, but also several different types of complex motor behaviors without the need of neuro-active substances such as glutamate agonists, 5HT, and dopamine.
2 provide a detailed protocol for setting up the integrated adult turtle preparation, sometimes called the ex vivo preparation (Guzulaitis et al., 2014) , with intact spinal motor network. The preparation provides the opportunity for measurements of the central pattern generator in the lumbar spinal segments (Figure 1 ), which is similar to the lumbar spinal cord of mammals and other animals (Walloe et al., 2011) . This preparation includes the spinal segments D3-S2 en bloc. Measurements of the scratch reflex can be performed entirely in the absence of chemical anesthesia. Intracellular, as well as high-density extracellular recordings, can be acquired in the spinal cord concurrent with both ipsilateral and contralateral electroneurogram recordings of muscle nerves (ENG). The scratch reflex is induced by mechanically touching the ventral side of the carapace and therefore identical or close to a natural behavior. A smaller version of the integrated turtle preparation was introduced by Keifer and Stein (1983) and subsequently adapted and modified (Currie and Kolind et al., 2012; Vestergaard and Berg, 2015) . The present preparation was developed for the study by Petersen et al. (2014) and Petersen and Berg (2016) where electrode arrays are inserted perpendicularly into the lumbar spinal cord (Berg et al., 2009 ).
The preparation steps can be split into two parts, typically performed over two days. First part can be performed without a microscope. All procedures of the first part are completed over 3 h. The first 2 h to induce anesthesia and the last hour for dissection. The procedures of the second part can be performed at a setup using a microscope and will take about an hour to complete. A. First part of the preparation
Anesthetization
To induce hypothermic analgesia, the turtle is submerged in crushed ice in a bucket. Full induction of anesthesia takes about two hours. heart, the heart rate should increase dramatically at first, but stabilize at a pace around 20-40 bpm. If the heart rate is not in this range adjust the flow accordingly: increase the flow if a lower heart rate is observed, and decrease the flow if the heart is pumping too fast. 
Clear the spinal column

Tools: Graefe forceps, curved forceps, scalpel.
The muscles and connective tissue covering the vertebra has to be removed carefully with a scalpel and forceps. The muscles tissue is carefully scraped off until the vertebra is fully exposed while leaving the nerves intact ( Figure 12A c. Dry the cut rostral carapace edge with a paper towel.
d. Apply a thin layer of cyanoacrylate adhesive along the cut edge that will be the area of contact with the rostral Plexiglas plate (Figure 13 ). Be careful not to get adhesive into the spinal column, which will obstruct the flow of Ringer's solution. The solution is saturated with 95% O2/5% CO2, by aeration for 30 min to obtain pH level of 7.6
Note: Either Ringer's solutions can be used in this protocol.
